An unusual field dependent slow magnetic relaxation and two distinct transitions were observed in a family of new rare earth-transition metal complexes, [Ln (bipy) (H 2 O) 4 M(CN) 6 ] ·1.5 (bipy) · 4H 2 O (bipy = 2,2'-bipyridine; Ln = Gd 3+ ,Y 3+ ; M = Fe 3+ , Co 3+ ). The novel magnetic relaxation, which is quite different from those in normal spin glasses and superparamagnets but very resembles qualitatively those in single-molecule magnet Mn 12 -Ac even if they possess different structures, might be attributed to the presence of frustration that is incrementally unveiled by the external magnetic field. The two distinct transitions in [GdFe] were presumed from DC and AC susceptibility as well as heat capacity measurements.
field-dependence of χ M T below 4K, namely, with increasing temperature it first increases to reach a maximum, and then decreases, after undergoing a plateau, to approach a constant value (atomic limit), as shown in Fig. 2(a) . The drops of χ M T below 2.5K, signal the existence of AFM interactions among the metal ions. When the magnetic field is stronger than 5kOe, the peak disappears and the AFM behavior is dominant. We note that the seemingly similar behaviors of χ M T were also reported in the highly frustrated trianglesin-triangles crystalline system [4, 5] . Apart from the strong peak around 2.5K, there is a shoulder occurring around 3K especially in low fields, suggesting that there must be a phase transition at a field-independent temperature, because the shoulders appear at the same position in different fields. The field-dependence of magnetization for [GdFe] was measured at 1.5K, and a small but clear hysteresis loop was observed as shown in the inset of Fig.   2 (a). This is an intrinsic behavior, not induced by impurity, because a single-crystal sample, which was examined by X-ray analysis to be in a single phase, was used in measurements.
Combining these facts we could identify that the system might be magnetic ordering with Curie temperature T c estimated to be around 3K. This will be further verified by the specific heat measurement. For a comparison, the temperature dependence of χ M T for [YFe] and
[GdCo] were also measured at 1kOe and 5kOe, respectively, as shown in Fig. 2 From the observed results one may judge that the interactions between Fe 3+ (or Gd 3+ ) ions are AFM in character, whereas, the increase of χ M T below 4K for [GdFe] when the field is less and equal to 1kOe, suggests a weak ferromagnetic (F) interaction between Gd and Fe ions. The magnitudes of the couplings between metal ions are overall small, being orders of several wave numbers [12] [13] [14] , which can be estimated to be |J Gd−F e | ∼ |J out the possibility that the system under interest is a spin glass. However, a shoulder was observed in χ ′ M versus T around 3K which is frequency independent, being almost the same temperature at which a shoulder appears in DC measurements in χ M T versus T presented in Fig.2 (a), which shows that this singularity is unique and intrinsic. This particular temperature is nothing but the Curie temperature T c . Then, can the nonzero applied DC magnetic fields influence the dynamic behaviors of the magnetic compound, especially when the field is stronger than 5kOe? The answer is replied in the lower panel of To confirm the phase transition really existing in [GdFe], the heat capacity of pressed microcrystalline sample was measured in different DC fields using a MagLabHC microcalorimeter (Oxford Instruments, UK). Fig. 4 presents the temperature dependence of the total heat capacity (C) including the contribution from the lattice. From the inset it can be seen that in zero field, an anomaly was clearly observed at ca. 2.6K. The position of this anomaly is surprisingly consistent with the positions of shoulders observed in DC and AC susceptibility measurements respectively, probably indicating an onset of spontaneous magnetic long-range ordering at T c which is independent of frequency and field. When further cooling below 2K, C increases very fast, and no maximum is reached down to 0.5K which is the working limit for our calorimeter. This singularity was not seen in DC and AC susceptibility measurements down to 1.5K. However, on the basis of analyses in physics, there should be a maximum appearing in C vs. T curve in zero field below 0.5K, also in order to consist with the results of C obtained in nonzero applied fields. This maximum should occur at T p , marking the onset of the unknown transition caused by contributions of frustration of metal ions. When a DC field is increased, the peaks of the specific heat appear, and move to higher temperatures from 1K (10kOe) to 1.5K (20kOe), then ca. 2K (40kOe), and finally disappear in a high field (80kOe), indicating that the high magnetic fields smear the peaks out. By combining the heat capacity and DC, AC data, we may say that this transition is strongly field and frequency dependent, and can be probably coined as "magnetic relaxation phase" because it is unusual compared with spin glass (SG) and surperparamagnet (SP).
In addition, the novel magnetic relaxation may be understood from other aspects. In zero bias field, the frequency dependent peaks of χ ac exist in SG as well as in SP, but are absent in [LnM] . In a word, T p in [LnM] occurs only after a magnetic field was applied, which is obviously different from the behaviors in SG and SP. Although the peaks of χ ac for SG and SP also show frequency dependence, but the frequency dependence of χ M in our show behaviors similar to those reported above. Why do they reveal so similar behaviors?
From the structural point of view, the connection of metal ions in these compounds shares a common character, namely, geometrically triangular arrangements for metal ions in a layer, forming frustrated structures. By considering this, we can infer that the physical source One transition is the usual order-disorder phase transition at Curie temperature T c which is field and frequency independent, and could be attributed to the contributions of Gd-Fe 
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